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CONTINUATION VERSUS RECURRENT PILOT TRAINING 



I. INTRODUCTION 

Continuation training (i.e., proficiency flying for file rated supplement) for rated personi^l, as a 
means of maintaining a viable re^ve for tiie combat force structure while maximizing flight safety, has 
always beon a conccm of the United States' Air Force. The degree of concern is exemplified by provisions 
contained in Air Force Regulation 60-1, and in supplements thereto, generated by-MAJCO(yiS responsible 
for maintaining mission capable and combat ready active and reserve forces. These regulations specify 
monthly, quarterly, semiannual and annual training requirements which, when analyzed in terms of total 
night hours required, provide a sound basis for estimating annual budget requirements. 

However, recent public and government officials* concern over peacetime matters such as budget 
reductions, fuel shortages, ecology fend inflation has resulted in close scrutiny of military requirements for 
several billion dollars to maintain a force structure whose most visible role is combat and military support 
flying. Monies for hardware maintenance, new weapon system procurements and technology developments 
are relatively easily defended. On the other hand, justification for training dollars is mg^re subjective, more, 
difficult to defend and more vulnerable to suggestions aimed pt reduction or deletion. Most certainly, the 
DOD budget situation will always be tight; therefore, it-seems timely to examine USAF aircraft continua- 
tion flight training programs with the intent of increasing efficiency and/or reducing costs. 

It is realized there are many significant aspects to maintaining a combat capable force structure 
besides pilot continuation training. This report addresses only one aspect of the total problem, i.e., main- 
tenance of pilot proficiency for pilots filling other than mission-essential co9kpit spaces. 

Under current regulations, "behind-the-line" pilots who fly receive approximately 100 aircraft hours 
per year to maintain proficiency (subject to changes as reflected in the AFM 60 series and the AFM 51 
scries; e.g., 72 sorties per year). How this figure was selected, and why it is better than some amount of 
training massed on a quafterly, semiannual or annual basis is unknown. Furthermore, since there are 
individual differences in pilot skill retention at all skill levels, and because the amount of practice to remain 
proficient undoubtedly dilfers from aircraft to aircraft, the designation of the same specified number of 
hours or training events for each pilot appears suspect as being the most logical and economical method. 
For example, if 72 sort^s are required to maintain proficiency in a training aircraft (instruments and 
transition), this must ^^rely be inadequate to maintain proficiency in higher performance aircraft whose 
roles include instruments, transition and weapons delivery. Thus, it seem^ reasonable that a requirement 
exists to compile valid skill retention data on \yhich. to base continuation flying requirements if support of 
the training budget to Congress is to be successful or to justify adoption of som^ alternative program which 
is more compatible with USAF mission requirernents and budget limitations. 



II. RELEVANT DATA 

The general question addressed is the degree to which pilot skills deteriorate as a function of reduced 
or deleted aircraft flyi^ig time. While there is not a great deal of hard experimental evidence bearing directly 
upon this question, findings of those experiments which are relevant combined with the findings of general 
training literature having to do with retention of skills (and tempered by the experienced and anecdotal 
evidence available to those who have b^m working in the field) provide some basis for certain conclusions. 

Two major points supported -by the literature and other evidence are cited; the first is that over- 
learning of a task promotes its retention and the second is that motor skills 'will be retained longer than 
procedural or verbal materials. Four references provide information bearing upon the first point 
(Mengelkoch, Adams & Gainer, 1960;'Naylor, Briggs & Reed, 1962; Bjorkman, 1959; Krueger, 1929). In 
each of these studies, the conclusion is supported that the greater the amount of training, the greater the 
degree of retention of the skill. 
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Threcjt^udics arc cited that provide findings relevant to the second point, i.e., that motor skills are 
retained-kfifiger than are verbal or procedural skills (Mengelkoch et al., I960; Leavitt & Schlosberg, 1944; 
Ammons, R. B., Farr, Block, Neumann, Dey, Marion & Ammons, C. H., 1958). No differences in the 
relative amount retained has been found between procedural and verbal tasks (Van Dusen & Schlosberg, 
1948). In a m^re recent study conducted for NASA, it is reported that while both procedural and control 
skills deteriorated to an unacceptable level after four months of inactivity, procedural skills degraded over a 
much shorter period of time (Sitterley & Berge, 1972). 

An interesting finding by Goldstein and King (1961) has a bearing on (he course which might be 
followed in aaxiliary training of pilots standing down from training in the aircraft. Goldstein and King 
studied the effect of time away from the task on retention under three different conditions. The first 
condition was regular retention in, which the subject took up the same task upon , which he had been 
trained. Amount of retention was measured after six different no-practice intervals^of 10 minutes, two 
hours, one day. one week, one month and four months. Two transfer retention groups wefe studied. One 
group was trained such that negative transfer occurred. In verbal tasks, the results showed that changing 
either the stimulus or the. response tasks aspects of such a discrete task produced low transfer effects and 
that these effects pec^jste^i over time. This implies that for training this type of task, the characteristics of 
the training task should correspond very closely to that of the actual operational task regardless of the 
length of tjme intervening between training and actual task assignment. The interesting result comes in the 
motor task rn^ich retention after periods of time for the positive transfer retention group was the same as 
that for the .regular retention group and both were different from the negative transfer retention group. 
Negative transfer was brought about by changing the response characteristics of the task and leaving The 
stimulus characteristics the same. These differences among the groups w^ere affected by the length of the 
no-practice interval with larger differences between the negative transfer retention group and the other two 
groups occurring after a one week interval. At the one month interval, this difference was not so marked. 
However, there was a marked difference in retention between the one month and the four month intervals 
with the greater loss pc):urring at four montts. The authors conclude that the implication for training of 
continuous tracking skills is that the characteristic of the stimulus inputs during training can be different^ 
from those occurring in the operational System. However, the characteristics of the response components in 
the training situation should be made compatible with those response elements actually required in the 
operational task, hven here, changes can be made if the interval intervening between the original training 
and operational task assignment exceeds one week. That is to say, that the negative transfer effects of 
having changed the response elements betwe^ the training and transfer tasks tends to fade after one week. 

In a recent study conducted by MIT (HAlli^, LaPointe, Orman & Tole, 1973), researchers flew a 
series of flights in a late model Cessna 150 with iSQ non-instrument rated private and commercial pilots. The 
objective was to determine the effects of layoff on flight skills. Findings indicated: (a) flight skills deterio- 
rate rapidly for those who fly only occasionally, (b) flying regularly far more important in maintaining 
proficiency than the amount of experience a man has, and (c) skills came back quickly after an extended 
layoff period. 

A HumRRO study (Wright, 1973) reports relevant data obtained by means of administering ques- 
tionnaires to numerous U.S. Army aviators. The findings suggest: (a) VFR flying skills generally remain 
acceptable for more than one year; (b) IFR flying skills becoijie less than acceptable after one year even if 
minimums are flown; (c) after 12 months of flight excusal, refresher training requirements stabilize; (d) the 
use of light aircraft for skill retention is probably ineffective due to different procedure and skill require- 
ments; and (e) instrument training simulators of proper configuration may be useful in maintaining profi- 
ciency. While findings in this study are based on subjective opinion rather than empirical evidence, finding 
(e). the value of instrument trainers, is supported by other NASA^sponsored studies (Sitterley, Zaitzeff & . 
Berge, 1972; Sitterley. 1974) in which the application of both static and dynamic skill rehearsal devices 
were found to be effective in maintaining flight skills and in refresher training. 

In a subsequent HumRRO study (Caro, 1975) the performance of three groups of subjects (10 each) 
was examined with respect to regaining instrument and contact proficiency in a UH-I hehcopter. Group I 
wa5> composed of unit aviators whose duties usually required ^flying more than 80 houjs per year. Group II 
was composed of aviators authorized to fly a maximum of 80 hours per year and who had less than 
1,500 hours total flight time. Group III was composed of aviators who were prohibited from piloting 
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aircraft and had been in that category fo^^Heast one year. Ail subjects were trained to instrument 
proficiency in ihc 2B24 simulator (a high fioelity device^, and then trained in UH-I helicopters on instru- 
ments and contact flight until they could pass proficiency chetic rides. Standard instrument and contact 
check rides were developed and used as performance criteria for all pilots. Table 1 presents the results 
reported in this study. 

Table 1. Mean Pilot Training Hours 





Group 


2B24 
Simul 


UH-1 Holo 
inttrumonts 


UH-1 Holo 
Contact 


Total 


1 

n 
111 


11, 4 (7 170 
1 1.7 (b^^/r) 


-) -) 

2.6 


1.7 
.2.1 
2.6 


10.1 
16.1 

M6.9 





These data indicate that some 10 training hours are required to sharpen the performance levels of 
aviators who fill active flying roles (Group I) and that 60 percent of that training can be achieved in a high 
fidelity simuhitor. Aviators who fly less frequently (Group 11) or not at all (Group III) require approxi- 
mately 65 percent more time to reach combat ready proficiency of which most can be completed in the 
simulator. Tliese data support findings reported in other studies which suggest that procedural skills and 
knowledge deteriorate with time more than do aircraft control skills and techniques. 

In addition to hterature reported above, aircraft hours required to provide recurrent training for 
returned South East Asia (SEA) prisoners of war (POW) provide added insight into flying skill retention. 
All readers must agree that USAF pilots who flew combat missions in Vietnani were current and combat 
jeady at the time rhey were shot down and that conditions under which they e^xisted as POWs were as far 
removed from flying as possible. Upon return, each POW pilot was offered complete contact ^nd instru- 
ment Vecurrent training in T-38 aircraft. These returnee pilots differed significa/itly with fespect to pilot 
experie;ice and length of inactivity; total hours ranged from 300 to over 7,000 and POW time ranged from 
13 to 102 months as of January 1974. Also, their SEA flying represented a variety of different types of 
aircraft and many had never flown T-38 aircraft. 

The T-38 recurrent training c^rse was tailored to individual needs; no mirjimum or maximum hours 
were established. Special requests such as extra time for a senior pilot rating were honored. However, a 
basic syllabus was used as a departure point and the experienced USAF/ATC instructor pilots involved 
spared no effort to insure that when the course was completed, each pilot was highly proficient in T-38 
transition and instrument flying. / 

^Each returnee was also scheduled for approximately fifteen hours of instrument training and eight 
hours of procedures training in a T-26 Instrument and Procedures Trainer. Reportedly the actual trainer 
hours used varied widely as a result of trainee desires but no specific daU were obtained. 

Individual performance records are sensitive; therefore, only symmary data from 60 upgrade records 
4re discussed. (Some 30 other records were not included "because notes on the data obtained from the 
560 FTS/DOF indicated ihe^ did not complete or they flew extra time for personal reasons such as to 
qualify for senior pilot wings.) 

These data were analyzed^© answer two questions: (a) What effect does the length of inactive time 
have on regaining flying skills? $tf)f Does total time have a marked influence on the rate at which flying skills 
are regained? ' . 

The data are presented in two figures. The first (Figure I) provides a distribution of individual 
retraining times versus months of inactivity. Due to ^ents in the SEA confli(5tj, there were two distinct 
categories of POWs. Group A (N=2I) averaged 19 months of inactivity with a range of I 3 to 34Jnactive 
months (as of I January 1974) and required an average of 38.4 aircraft houi^ to become recurrent. Group B 
(N=39) averaged 84 months of inactivity with a rjange pf 69 to 102 months and required an average of 45.4 
aircraft hours to become recurrent. The average retraining time for all returnees was 42.2 hours. Assuming 
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GROUP B (N = 39) 
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NOTE.^(I) represents average mpnths as POW» Group A (M = 19.1 months; range « 
13-34) versus average T-38 hours to become cur^rent (M = 38.4 hours; range ° 25-66). 
(2) represents similar data for longer term POWs. Group' B (H ° 84.4 months; range = 
69-102 months; M = 45.4. hours, range = 25-95 hours). 



Figure L Scattergrajn of flying hours required to become recurrent in T-38 aircraft 
versus months as POW for sample of USAF Vietnam POVVketumees. 



these data as repr.esentative. a straight line was plotted through the mean^ of both groups and extended to 
12 months. This suggests that transition and instrument retraining requirements for pilots Avho have not 
flown for 12 months^and* who are being upgraded in an aircjaft other thart the type they had flown last, 
would average, at the most, around 38 aircraft hours. . ' • 

' Figure 2 presents a distribut ion of these sarne data in terms of total hours versus retraining time As 
may be seen, total hours ranged from 300 to 7,250. Means were computed for three groups selected as 
follows: a low- time, group. 300 to 1,000 hours; a mid-time group. 1,001 to 2.000 hours; and a high-time 
group, ^2.001 hours and above. An analysis of variance of the mean retraining time for each of the three 
groups showed significant differences (F(2.57)=6.l 6, p <.00l ). Tlii^ result is accounted for by the differ- 
ence (p <.05) between the low-time group (X = 48.5 hours) and the mid-time group (X = 35.3 hours) and 
the difference (p < .05) between training times for the low-time and high-time group (X = 41 .6 hours). 
Mean training times for the mid-time and high-time groups were. not significantly different. These data 
suggest that if^an annual recurrent training system were adopted, a new pilot should be kept in a flying job 
until he has accumulated at least 1 ,Q00 aircraft hours (or equivalent simulator experience). Beyond that 
experience level, the average recurrent training time for pilots in the rated supplement category should 
remain relatively stable. *' 




"7^ A -TT 

10 15 20 25 

TOTAL FLIGHT HOURS (EXPRESSED IN HUNDREDS) 



35 >40 



^ NOTE:~Circles noted by (1), (2) and (3) represent 'means for three levels of flight experience (I.e., 
300 to 1000 hours, 1001 to 2000 hours, and more than 2001 hours respectively. 



Figure 2 Scattergram of flying hours te become recurrent in T-38 aircraft versus 
total flight time for sample of USAF Vietnam POW returnees. 
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111. DISCUSSION 



Findings of the- studies discussed suggest that a major issue, which should be addressed, is whether or 
not aircrew continuation training (also known as rated supplement flying, AFR 60-1 proficiency Hying, 
etc.) pays off. If the decision is to continue, existing data supplemented by results of new studies'can be 
apphcb to re-define a more cost-effective Right skill retention program which would meet USAF require- 
ments withm anticipated budget constraints. If the decision is to reduce or delete aircraft Hying from th^ 
aircrew contif>uation training program, efforts should be directed toward determining what, if any simu-^ 
lator continuation training sltould be used and tQwar(J development of ^^hip pocket" upgrade progra'mafor 
emergency use. . ^ 

V 

^ It is beyond the scope of this report to discuss all issues relevant to deciding whether or not 
continuation training for aircrews should be retained. Many of the issues relate to USAF wartime and 
contingency mission requirements as well as trainee mot ivgiion and retention. This report addresses "only 
data relevant to pilot skill retention and retraining issues. Tfie more significant findings may be summarized 
as follows: 

\) Motor skills associated with VFR Hight are relai^ied longer and regained much more quickly 
than instrument or procedural and verbal skills. 

(b) Inactivity for one year resuJts in near maximum loss of skills (one estimate is 90 percent), and 
subsequent periods of inactivity add littlfe to average upgrade time requirements. 

(c) If instrument Hight skills are main^ied at a high level ^'contact Hight skHls tend to remain at an 
acceptable level. • 

(d) Overlearning promotes improved retention of all categories of skills. ' ' > 

(e) Simulators are effective in either' learning or relearning procedural and verbal tasks and instru- 
ment Hymg skills, and their use should significantly reduce ^he^hisjurs noted in paragraph (Q, following. 

(0 -Retraining o^ contact ajpd instrument aircraft HighykUls after extended periods of inactivity 
(13 to 102 months) can be completed in an average of 45 aircrafSiWrs or less per student. 

(g) Pilots of low experience levels (less than 1 ,00a^Qurs) will require more hours to become 
recurrent but the overall average should remairi Jbelow 50 hourS^ief^ilot. 

Assuming the findings summarized above to be valid, some inferences with respect to aircrew Contact \ 
and instrument skijl continuation training may be made. It seems clear that a program which provides 
periodic ^recurrent training has the potential for significant co^t avoidance when compared with, ope 
recfuiring a fixed number of hours and/or sorties per year for each pilot. Furthermore, while massed annual 
recurrent training would result in a significant reduction in aircraft hours^required, there is evidence that 
such recurrent training could be deleted for this category of-pilots until such time as dictated by^JljAF. 
requirements with little increase in the number of aircraft4iiours required to conduct the recurrent training 
program. If such a program were adopted, the data also indicates that incorporation of continuous 
mstrument arid procedures training in good fidelity simulators for the type aircraft to be used in eventual > 
recurrent training w^ild insult in a further reduction of aircraft hours required for both contact and 
instrument proficiency. The- net effect would be to reduce 4iie length of time required to complete aircraft 
recurrent training. (Jhere does not appear to be substantial support for (he use of large costly contact visual 
systems on the simulators.) Whether or n6t a Hight simulator which is procured only to sup^port recurrent 
traiiiing wouldbe cost-effective in this role would have to ^e determined using factors such as cost of 
simulator contifkiation training versilsraircraft hours and training days saved in recurrent training. 

The preceding paragraph explores what should result if continuation training were kleted. As noted 
earlier, the other alternative iUg retain and revise continuatioq^raining to reHect the findings of the studies 



Using'^iassed recurrent training after one year of non-flying would equate to avoidance of tlie cost of flying some 
aiio-aft at least 50 hours per pilot. 'Kxtension of recurrent training to every two years would equate to a saying}^ of 

irS DN' Dil()t. fhrpp Vf»rir«J 7Sn hnnrc m\r- 



type of ai 

150 hours pfef pilot, three years, 250 hours, etc 

.-^ < V 12 
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reported earlier which indicate jirnulators can be used cITectively in such a program. Again, the use of flight 
simulators tor instrument anit procedures training as a part of any continuation training program is sup- 
ported.. Furthermore, it is also suggested that properly controlled use of such devices in the existing 
programs could result in more efficient learning and some reduction m aircraft,hours required to mamtain 
^proficiency. In most programs, such changes would require revised or restructured continuation training 
reouirerT)|-nts wh,..h .nmroorate; uoH^hnff existing simulators to better quality devices, developing specific 
pcrtormalnce requirements for each training objective, using proficiency advancx-ment criteria, and incorpt)- 
racing overlearningsilo improve retention. 

As noted earlier, the c\)mments provided above are based on the assumption that findings of studies 
reported are vahtTSincc none of the stud^s^ specifically addrtTssed (or were conducted in) the USAK 
continuation t^^nfig program, such an assumptron rnay not be acceptable and direct application of the 
results (which >Hi^ require USAF and cX)mmand policy changes) could not be achieved However, all of 
^^^^ a^particularly the data obtained in the POW returnee retraming program which was 
UgAF-cona^^cted suS^tsthat Ihc policy of a>nlinuation training should be re-examined 

^ ^ ■ , J> 

IV. CX)Nf LUSIONS /VND RtCOMMl NDATIONS 

Exammation of the resuhs of several studies concerning the effects of periods of inactivity on pi^^t 
skill retention and subsequent Retraining requirements indicate tliat a more efficient and cost-effective 
method for maintaining a t^ooI of near combat ready IjjSAF piFots may be possible. Data obtained from 
school' records collected while retraining SKA POW^etiirnee pilots suggest that adoption of an annual 
massed retraining progr^ (as oppospS to the present/method of conducting co'ntinuation training over a 
full year)\'ould achieve a reduction injequired aircraft Hying hours of more than 50 percent. These data 
also suggest that if USAF pilot^ requirements permit, recurrent training could be delayed for an indefinite 
number of years with no significant increase in the average number of aircraft hours required per pilot ^hen 
"such- recurrent training is conducted. • 

. Avjjilabl^data 3lso suggest that the use ofhigli fidelity irfslrumept and procedures simulators, during 
non-aircratt Hying periods^ would foster overlearning of s^tem operation and voice procedures, the main- 
tenance of limited motor skills, and that integration of training in these devices into the aircraft recurrent 
* training course would further enhance the effectiveness of the total program. 

^ Recent <USAF policy changes which permit non-career pilots to be relieved of aircrafi duties for 
Extended periods while awaiting separation provide ar^deal opportunity for the collection of relatively low 
cost empirical data on which to base future UStAF miot continuation and/or retraining program 
recommendations. \i 

In consideration of data discussed in this report, it is recommended ^t the existing continuation 
training program for USAF pilots in the rated supplement category be re-examined; first, to determine 
whether or not a recurrent training program would be operational, feasible and more cost-effective, and 
second, tp determine t9 what extent existing ground training devices can be used more effectively in either 
progran^ 
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